A new derivative of strychnopentamine was isolated from the leaves of S. usambarensis. This compound, named chrysopentamine, was identified by detailed spectroscopic methods (UV, IR, HRESIMS, 1D and 2D NMR). Chrysopentamine presented an original hydroxyl substitution on C-14 and an aromatization of the ring D of strychnopentamine leading to anhydronium base properties and exhibited strong antiplasmodial properties (IC 50 inferior to 1 µM).
Strychnos usambarensis Gilg (Loganiaceae) is a tree which has been used traditionally in the preparation of a curarizing arrow poison in Rwanda [1] . In addition to curarizing quaternary alkaloids, tertiary alkaloids showing antiplasmodial and cytotoxic activities were also found in the leaves and root bark [2] [3] [4] [5] and, recently, we have showed that isostrychnopentamine (2) induces apoptosis in colon cancer cells by an original p53-independent pathway [6] . In the course of the development of an effective procedure for the extraction of strychnopentamine (1) and isostrychnopentamine (2) from the leaves of S. usambarensis, we isolated a new anhydronium base showing potent antiplasmodial properties. This new compound was named chrysopentamine (3), based on the Greek word "chrysos" for gold or orange-yellow and on the analogy with strychnopentamine (five nitrogen atoms) (Fig. 1) .
The UV spectrum of 3 suggested a highly conjugated β-carbolinium chromophore. A bathochromic shift was observed in alkaline solutions, suggesting an anhydronium base moiety or/and a phenolic group. Despite the presence of a quaternary nitrogen in the corynanium part of the alkaloid, 3 was easily extractible by organic solvents under alkaline conditions (pH 8-9), indicating the presence of the zwitterionic form of an anhydronium base, as in dihydroflavopereirine (Fig. 1) NMR spectral data of 3 are listed in Table 1 . The broad band decoupled 13 C NMR spectrum of 3 showed 35 carbon signals which were sorted by HSQC, HMBC and DEPT as two CH 3 , nine CH 2 , ten CH and 14 quaternary carbons. In the aromatic region, the COSY, TOCSY and HSQC spectra showed seven aromatic protons (represented by one four-spin system, one twospin system and a singlet at δ 7.77) and three protons from a vinylic side chain. The 1 H and 13 C spectra of 3 were essentially similar to the spectra of 1 and 2 [8] . The principal differences with the 1 and 2 spectra were, in the aliphatic part of the 1 H spectrum of 3, the absence of H-3, H-14ab, H-15, H-20, H-21 and the deshielding of H-5, H-6, H-16 and H-17 and, in the aromatic part of the spectra, the appearance of a singlet at δ 7.77. This signal was correlated in the HMBC spectrum to C-5, C-20, C-19, C-3, C-2, C-15 and C-14, in the ROESY spectrum to H-5 and H-18, in the COSY spectrum to H-5 and H-19 and then attributed to H-21 ( Table 1) .
The deshielded 1 H and 13 C shifts of CH-21 were consistent with those of strychnochrysine or afrocurarine, possessing a pyridinium ring D in their corynane moiety [9, 10] . The aromatization of ring D of strychnopentamine could explain the major other modifications compared to the spectra of 1 and 2. The HMBC spectrum allowed the assignment of the quaternary carbons of the pyridinium ring. The C-20 is correlated to H-21, H-18 and H-16b, while the C-15 is correlated to H-21 and H-16ab, C-3 is coupled to H-5 and H-21 and finally the C-14 is attributed to the quaternary signal at δ 160.9, which is correlated to H-16b and weakly with H-16a and H-21 (Table 1 and ). An OH substitution on C-14 is not very frequent for a corynane type alkaloid, but a 14-hydroxy-rauniticine has been previously described [11] . Finally, the linkage C-15/C-16/C-17 between the two portions of the molecule was confirmed by correlations in the HMBC spectrum (C-15/H-16b; C-14/H16b; C-20/H-16b; C-17/H-16b; C-17/H-5´ab) ( Fig. 3 ) and in the COSY spectrum. The identity of the pyrrolidine ring was confirmed by correlations in the TOCSY spectrum (H-2´´-
The stereochemistry of 3 has still to be considered. The H-17β (C-17S) configuration was attributed by comparison of the CD spectra of 3 with those of 1 and 2 [2] and usambarine [12] . All these alkaloids gave a positive Cotton effect near 280 nm, which is indicative of a C-17S configuration [13] . This stereochemistry is corroborated by the presence, in the ROESY spectrum of the same correlations for H-17 for 1, 2, and 3 ( Table 1) . The H-2´´α (C-2´´R) was proposed after comparison of the ROESY correlations of 3 with those of 1 (H-2´´α) and 2 (H-2´´β). Compound 3 presented H-2´´ -H-11´ correlation as strychnopentamine (1), while isostrychnopentamine (2) exhibited an H-23 -H-11´ correlation, but no H-2´´ -H-11´
correlation. These differences in ROESY couplings were consistent with strychnopentamine
(1) and isostrychnopentamine (2) molecular modeling [8, 14] .
The in vitro antiplasmodial activity of chrysopentamine (3) was determined against three
Plasmodium falciparum cell lines in comparison to chloroquine, quinine, strychnopentamine
(1) and isostrychnopentamine (2) (see Table 2 Chrysopentamine (3), which exhibits strong antiplasmodial properties, is a novel indolomonoterpenoid alkaloid, which has five nitrogen atoms, an unusual phenolic substitution on C-14, and a pyridinium ring which put the alkaloid in the relatively small family of indolic anhydronium bases. (0 to 800 ml: 10% acetonitrile; 800 ml to 1.5 l: 15% acetonitrile; 1.3 to 1.8 l: 20% acetonitrile;
Materials and Methods

General Experimental Procedures
1.8 to 5 l: 25% acetonitrile; 5 l to end: 30% acetonitrile), to give 80 mg of strychnophylline (200-400 ml), 30 mg of strychnofoline (500-600 ml), 20 mg of chrysopentamine (3) (2900-3000 ml), 1g of strychnopentamine (1) (3200-3400 ml), 300 mg of 11-hydroxyusambarine (3700-4400 ml) and 600 mg of isostrychnopentamine (2) (4600-4800 ml). The fractions were precipitated by Mayer's reagent and each precipitate was dissolved in MeOH-Me 2 CO-H 2 O (6:2:1) and the alkaloids converted to the chloride by passage through an Amberlite® IRA-420 column (VWR international). The fractions were detected by TLC (EtOAc/2-PrOH/NH 4 OH, 90:8:2). Compound 1 was finally purified on a sephadex® LH20 (Amersham bioscience, Roosendaal, The Netherlands) column with methanol as mobile phase.
Chrysopentamine (3):
Orange amorphous powder; coloration yellow, orange and red in solution, respectively at pH 3, 9 and 12; UV (MeOH+CH 3 COOH 1%) λ max (log ε) = 231 (3. 
). Plasmodium falciparum cell lines and assays: Three
Plasmodium falciparum cell lines were used in this study. These strains, the culture conditions and assay procedures were described previously [15] [16] [17] [18] [19] . Chloroquine diphosphate (Sigma C6628), and quinine base (Aldrich 14590-4) were used as antimalarial references.
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